WATERPROOFING APPARATUS FOR 
TERMINAL CONNECTING PORTION OF SHEATHED WIRE 



BACKGROUND OF THE INVENTION 

5 

The present invention relates to a waterproofing apparatus for a 
terminal connecting portion of a sheatlned wire for providing waterproofing by 
resin molding. 

In general, in the case of a sheathed wire, a tip portion of its sheath 

10 is stripped off to expose a conductor, and the conductor is connected to an 
electric component or device through a terminal fitting crimped onto the bared 
conductor by caulking or the like. If the bared conductor after crimping is left 
as it is, trouble can occur in which water can be transmitted to and permeate 
the sheathed wire, and can possibly enter the interior of the sheathed wire 

15 through the capillary phenomenon. To prevent this, the terminal connecting 
portion including the bare conductor is protected by various covering members 
to provide waterproofing. 

For example, a terminal fitting for grounding disclosed in Japanese 
Patent Publication No. 10-289745A provides waterproofing by covering the 

20 bare conductor of the terminal connecting portion with a heat-shrinkable tube 
and by heating and fusing the tube. In addition, as in the case of a 
connection plate for a battery holder disclosed in Japanese Patent Publication 
No. 11-120986A, a technology is also known in which, in the wiring for power 
supply cells of an electric vehicle, a terminal connecting portion with a terminal 

25 fitting crimped to a bare conductor is covered and protected by a molding resin 
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to provide waterproofing. 

Figs. 4A and 4B are front cross-sectional views schematically 

illustrating states persisting before and after mold releasing is effected after 

allowing a molding resin to cool and cure subsequent to its injection in a mold 
5 which makes up essential portions of a resin-molding waterproofing apparatus, 

so as to conceptually explain the aforementioned latter related resin-molding 

waterproofing apparatus. 

In the case of a bare wire 1 serving as a workpiece to be molded, a 

terminal connecting portion is formed in advance in preparation for molding by 
10 exposing a conductor 2 with a tip portion of its sheath stripped off and by 

crimping a caulking portion 3 of a terminal fitting onto the bared conductor 2 by 

caulking or the like. 

A mold 4 is comprised of an upper mold 5 and a lower mold 6, and 

molding portions 7 and 8 are respectively provided inside the upper and lower 
15 molds 5 and 6 as molding cavities in which the aforementioned terminal 

connecting portion is set. A molten molding resin 9 is poured through a 

runner channel of an injection gate, and is fused onto the terminal connecting 

portion in such a manner as to cover substantially the entire portion of the 

terminal connecting portion. After the cooling and curing of the molding resin 
20 9, the upper and lower molds 5 and 6 are relatively operated to release from 

the mold the terminal connecting portion for which waterproofing by molding 

has been completed, as shown in Fig. 4B. 

In the related resin-molding waterproofing apparatus shown in Figs. 

4A and 4B, the entire terminal connecting portion for which waterproofing has 
25 been completed by fusing the molding resin 9 onto it is lifted off together with 
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the upper mold 2 during the mold releasing shown in Fig. 4B. To remove 
such a terminal connecting portion from the upper mold 2, an operator must 
look up at the terminal connecting portion from a lower direction and is 
therefore bound to assume an unnatural posture. In mass production, the 
5 physical burden increases, and has constituted a cause for lowering the 
efficiency in the molding operation. 

SUMMARY OF THE INVENTION 

10 Accordingly, an object of the invention is to provide a 

waterproofing apparatus for a terminal connecting portion of a sheathed wire 
which enhances the efficiency of the molding operation by making it possible to 
allow the terminal connecting portion after molding to be released from the 
mold in a satisfactory state when the terminal connecting portion formed with a 

15 terminal fitting crimped onto the conductor at the tip portion of the sheathed 
wire is provided with waterproofing by being molded and covered with a resin 
in the mold. 

In order to achieve the above object, according to the present 
invention, there is provided an apparatus for waterproofing a terminal 
20 connecting portion of a sheathed wire, in which a terminal fitting and a bared 
conductor of the sheathed wire are connected with each other, by molding with 
resin, the apparatus comprising: 

an upper mold having an inner space provided with a dome-like 
ceiling face, which defines an upper part of a molding cavity in which the 
25 terminal connecting portion of the sheathed wire is accommodated and molten 
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resin is injected tlierein; and 

a lower mold having an inner space provided with vertical side faces 
and a bottom face, which defines a lower part of the molding cavity. 

Preferably, the dome-like ceiling face of the upper mold has a 
5 curvature so selected as to be coincident with a curvature of an outer face of 
the terminal fitting. 

By virtue of the above-described arrangement, the molding portion 
of the upper mold provided on the mating surface of the lower mold is provided 
with a gradient or a curvature for facilitating mold releasing. . A molding resin 
10 in a molten state is injected and poured into the cavities of the molding portions 
of the upper and lower molds so as to cover the terminal connecting portion. 
When effecting mold releasing after the cooling and curing of the molding resin, 
the molding portion of the upper mold can be easily released from the terminal 
connecting portion subjected to covering and molding, and the terminal 
15 connecting portion remains in the molding portion of the lower mold. The 
terminal connecting portion subjected to covering and molding which remained 
in the lower mold can be removed with a natural operating posture. 



BRIEF DESCRIPTION OF THE DRAWINGS 

20 

In the accompanying drawings; 

Fig. 1 is an external perspective view illustrating a state persisting 
before waterproofing a terminal connecting portion of a sheathed wire with a 
molding resin, according to one embodiment of the invention; 
25 Fig. 2A is a vertical cross-sectional view illustrating a state in which 
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a molten resin is injected into upper and lower molds to cover and mold the 
terminal connecting portion; 

Fig. 2B is a vertical cross-sectional view Illustrating a state in which 
the upper mold is smoothly released from the covered and molded terminal 
5 connecting portion at the time of mold releasing after resin curing; 

Fig. 3 is a side view, partly in section, illustrating a state in which the 
terminal connecting portion, subjected to waterproofing by being covered and 
molded with a resin, is connected to a vehicle body as a grounding wire; 

Figs. 4A is a vertical cross-sectional view illustrating a related art in 
10 which a molten resin is injected into upper and lower molds to cover and mold 
a terminal connecting portion; and 

Fig. 4B is a vertical cross-sectional view illustrating a the related art 
in which the covered and molded terminal connecting portion is lifted up by 
being attached to the upper mold during mold releasing after resin curing. 

15 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the drawings, a detailed description will be given of 
one embodiment of the waterproofing apparatus for a terminal connecting 
20 portion of a sheathed wire in accordance with the invention. 

Fig. 1 is a perspective view illustrating the terminal connecting 
portion prior to waterproofing in which a terminal fitting 20 has been caulked 
and crimped onto a bare conductor 1 1 exposed by stripping off a tip portion of 
a sheath of a sheathed wire 1 0. As for the terminal fitting 20, a central portion 
25 of a flat connecting portion 21 at its tip portion is formed as an opening 22, and 
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the sheathed wire 10 is used as a grounding wire by being connected to a 
vehicle body 42 or the like by inserting a bolt 41 in the opening 22, as shown in 
Fig. 3 which illustrates a state after waterproofing. In addition, a rear portion 
of the connecting portion 21 is provided with caulking portions 24 which are 
5 caulked and crimped onto the bare conductor 1 1 . 

Figs. 4A and 4B are front cross-sectional views illustrating states 
persisting before and after mold releasing is effected after allowing a molding 
resin to cool and cure subsequent to its injection in a mold 50 making up 
essential portions of a resin-molding waterproofing apparatus in which the 

10 above-described terminal connecting portion is set to provide waterproofing. 

The mold 50 is comprised of an upper mold 51 , a lower mold 52, 
and the like, and molding portions 53 and 54 are respectively provided inside 
the upper and lower molds 51 and 52 as molding cavities in which the 
aforementioned terminal connecting portion is set. A molding resin 30 in a 

15 molten state is poured through a runner channel of an injection gate, and is 
fused onto the terminal connecting portion in such a manner as to cover 
substantially the entire portion of the terminal connecting portion. 

In the upper moid 51 in this embodiment, the cross-sectional shape 
of its molding portion 53 is formed as shown in Fig. 2B. Namely, it is 

20 configured that the upper mold 51 is formed with a dome-like ceiling inner face 
having a predetermined curvature. In this embodiment, the ceiling face has 
two curvatures Ri and R2 (here, Ri < R2). These curvatures so selected as to 
be substantially coincident with those of an outer face of the caulking terminal 
fitting 23 or 24. Thus, the number of values or the large-small relationship of 

25 the curvatures is not limited to the present embodiment. 



In contrast, in the lower mold 52 in this embodiment, the 
cross-sectional shape of its molding portion 54 is formed in the cross-sectional 
shape of a rectangular U-shaped groove, such that an appropriate frictional 
force can be obtained between the vertical wall surface on each side of the 
5 groove in the drawing and the casting surface of the molding resin 30 after 
cooling and curing. 

By using the above-described moid structure, as shown in Fig. 2A, a 
predetermined amount of molding resin 30 in a molten state is injected and 
poured into the molding portions 53 and 54 inside the mold. Subsequently, 

10 after the molding resin 30 is cooled and cured inside the molding portions 53 
and 54, the upper and lower molds 51 and 52 are relatively moved in mutually 
opposing directions, i.e., the upper 51 is raised in the upward direction P in this 
case. The upper portion of the terminal connecting portion, for which 
waterproofing has been completed by covering and molding with the molding 

15 resin 30, is molded in a curved projecting shape, and the upper mold 51 is 
smoothly released from the projecting upper portion by virtue of its 
mold-releasing curvatures Ri and R2. 

In the lower moid 52, the terminal connecting portion is retained in 
the molding portion 54 by virtue of an appropriate frictional force acting 

20 between the groove wall surface on each side of the molding portion 54 and 
the casting surface on each side of the covering resin 30 of the terminal 
connecting portion after molding. 

Since the operator is able to release and remove the molded 
terminal connecting portion thus retained in the lower mold 52 from the 

25 molding portion 54 without difficulty with a natural posture, the molding 
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operation improves. 

Since the curvature of the dome-!ike ceiling face of the upper mold 
51 is so selected as to be coincident with that of the outer face of the caulking 
terminal fitting 23 or 24, the thickness of molded resin is made substantially 
5 identical for all over the body of the molded terminal connecting portion. 
Thereby the contraction coefficient or the thermal expansivity of the molded 
resin is also made substantially identical for all over the body of the molded 
terminal connecting portion. Therefore, reliable waterproofing property can be 
attained. 

10 Fig. 3 illustrates a form in which the sheathed wire 10 is used as a 

grounding wire as the terminal connecting portion subjected to waterproofing 
by being covered and molded with the molding resin 30 is connected to the 
vehicle body 42 at the connecting portion 21 at the tip of the terminal fitting 20 
by means of the bolt 41 . 

15 As described above, since the molding portion 53 of the upper mold 

51 provided on the mating surface of the lower mold 52 is provided with a 
gradient or a curvature for facilitating mold releasing. As a result, when a 
molding resin 30 in a molten state is injected and poured into the cavities of the 
molding portions 53 and 54 of the upper and lower molds 51 and 52 so as to 

20 cover the terminal connecting portion, and mold releasing is effected after the 
cooling and curing of the molding resin 30, the molding portion 53 of the upper 
mold 51 can be easily released from the terminal connecting portion subjected 
to covering and molding, and the terminal connecting portion remains in the 
molding portion 54 of the lower mold 52. Therefore, the terminal connecting 

25 portion subjected to covering and molding can be removed with a natural 



operating posture, the operating burden can be alleviated, and the efficiency of 
the molding operation can be effectively improved. 

Although the present invention has been shown and described with 
reference to specific preferred embodiments, various changes and 
5 modifications will be apparent to those skilled in the art from the teachings 
herein. Such changes and modifications as are obvious are deemed to come 
within the spirit, scope and contemplation of the invention as defined in the 
appended claims. 
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